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ABSTRACT 
 
Dry skin of the plantar region of the feet is a common condition. Symptoms tend to be exaggerated 
in people that exert excessive pressure on their feet. The condition tends to be associated with 
cracks, redness, flaking and peeling, as well as itching of plantar skin. Creams, ointments or any 
other topical applications as well as corticosteroid therapy are used by many patients for dry plantar 
skin. Homoeopathic therapies are routinely used for the management of skin diseases.  
 
The study aimed to determine the effect of a topical application of a homoeopathic hydrogel 
complex consisting of Graphites naturalis D10, Petroleum D10, Silicea terra D10, Sarsaparilla 
officinalis D10 and Sulphur D10 in the appearance of dry and cracked plantar skin. This complex 
was prepared and prescribed according to homoeopathic principles and there has been no known 
research conducted with regards to this combination of homoeopathic treatment.  
 
This was a double blind, control study where participants completed a physical examination and an 
examination of the feet.  The feet were assessed by means of a symptom rated six-point Likert 
scale, visual analogue scale for pain as well as physical measurements made with a Digimizer 
software programme on photos taken from the feet to determine the size of the lesions. The data 
collected was statistically analysed and interpreted.   
 
The Digimizer measurements revealed that both groups displayed an improvement for area in the 
right and left foot. The unmedicated hydrogel (control group) however improved significantly more 
compared to the medicated hydrogel (experimental group). The measurements for perimeter, length 
and width revealed that the mean of the lesions measured for the experimental group increased in 
the right and left foot and decreased in control group. The experimental group showed a statistically 
insignificant difference between the consultations, where the control group showed a statistically 
significant difference. The Likert scale score cross tabulation demonstrated that participants 
experienced an improvement in their symptoms for dryness, cracking, redness, itching and tingling 
as well as the total Likert scale scores.  Participant numbers for flaking and peeling rated as “none 
to mild” however decreased in the experimental group.  In contrast the control group increased in 
the “none to mild” category demonstrating an average percentage improvement for flaking and 
peeling.  The medicated hydrogel did not show a statistically significant improvement over time 
while the unmedicated hydrogel indicated a statistically significant improvement over time for 
dryness, cracking, flaking, peeling and the total Likert scale scores. A statistically insignificant 
result was found in both groups for redness, itching and tingling. The cross tabulation for the visual 
analogue scale for pain showed that majority of the participants experienced a statically significant 
improvement in their levels of pain in the feet in each consultation for both groups.  
 
The study concluded that the hydrogel acted as an effective base for the effective hydration and 
improvement of symptoms of dry, cracked plantar skin. The overall results do not support the 
hypothesis that the homoeopathic hydrogel complex would assist in treating the appearance of dry 
and cracked plantar skin and thus not demonstrably more efficacious than unmedicated hydrogel. 
However, due to the various factors including the effect of ethanol content, homoeopathic treatment 
philosophy and associated with the administration of the medicated complex, further research is 
warranted over a longer period of time to account for these factors.  
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1. INTRODUCTION 
 
Dry and cracked skin, especially plantar skin, is a common condition. It is often accompanied by 
itching, redness, flaking and peeling of the plantar skin. This condition is seen more often in adults 
and females (Dange & Grandhi, 2009). Dry and cracked feet is usually caused by a lack of moisture 
in the skin (Loden & Maibach, 2012). It is aggravated by the use of excessive hot water; wearing 
closed shoes for long periods causing excessive sweating; or wearing open shoes in summer. Other 
causes include skin structure malformation due to genetic defects, allergic reactions, and 
paraneoplastic syndromes seen with some forms of internal malignancy (Kern et al., 2005). Most of 
the causes result in the excessive loss of water-binding soluble substances that make up the natural 
moisturising factors of the skin (Loden & Maibach, 2012).   
 
Conventional treatment typically consists of topical applications to keep the skin moist. 
Moisturisers, emollients and keratolytics are also used, including ointments such as petroleum jelly, 
mineral oil, unscented detergents and perfumed moisturisers. These applications may further irritate 
and dry out the skin (Uliasz & Lebwohl, 2010; World Health Organization, 2013).  The remedies 
used in this study (Graphites naturalis D10, Petroleum D10, Silicea terra D10, Sarsaparilla 
officinalis D10 and Sulphur D10) were prepared according to homoeopathic principles. To date 
there is no research on the use of this complex for the treatment of the appearance of dry and 
cracked feet. The study intended to determine the effect of external topical application of this 
homoeopathic hydrogel complex in the appearance of dry and cracked plantar skin. This was 
assessed by means of symptom rated Likert scales, visual analogue scales, as well as physical 
measurements.  
 
2. LITERATURE REVIEW 
 
2.1 Dry plantar skin 
Dry and cracked plantar skin falls in the realm of ichthyosis (scaling and flaking of the skin) (Porter 
& Kaplan, 2011). Xerosis or dry skin can be caused by both exogenous as well as endogenous 
factors. Factors that could be attributable could be dry climate or low humidity, disproportionate 
exposure to water, surfactants or soaps, malnutrition and marasmus, haemodialysis and renal 
insufficiency, and hereditary disorders such as atopic dermatitis and ichthyosis vulgaris. Aging, 
however, is the most common cause worldwide. Rarely can it be caused by an underlying systemic 
lymphoma. Dry and cracked feet, and especially dry and cracked heels, are commonly a result of 
generalised dryness of the skin. The lower limbs, and especially the feet, are notorious for being the 
areas that patients suffer most with problematic dry skin symptoms (Bolognia et al., 2012).  
 
2.2  Treatment of dry plantar skin 
Pharmacological treatments may include topical and systemic medications. Topically applied 
corticosteroids are also readily prescribed or given over the counter. They are frequently used, but 
tend to be expensive and may be associated with considerable side-effects (Kurian & Barankin, 
2010; Visser, 2014). The corticosteroid may not necessarily address the underlying condition and 
can worsen the dryness of the skin. Other treatments consist of salicylic acid as well as vitamin A 
(topical or oral administration) for treating severe scaly conditions (Loden & Maibach, 2012).  
 
Various other treatments including dressings and wet wraps, emollients, bathing practices and 
homoeopathy can be used. Alternative approaches usually try to address the hydration of the body 
internally and externally, as well as appropriate nutritional supplements and healthy diets. Other 
treatments also include paraffin waxes, vegetable oils, olive oils, honey, rice flour and oatmeal. 
Decreased washing or bathing of the skin will also allow protective oils to remain on the skin longer 
(Eakins & Jackson, 2010).  These treatments can assist in treating dry skin on the plantar area 
(Goddard & Lio, 2015). 
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2.2.1 Homoeopathy for dry plantar skin  
The remedies readily used for skin, especially the plantar skin, are Graphites naturalis, Petroleum, 
Silicea terra, Sarsaparilla officinalis and Sulphur. All of these remedies are used in this study and 
was used in a decimal potency (D10) and prepared in a hydrogel base. These remedies are used 
particularly for rough, hard skin with persistent dryness and conditions where there might be 
eruptions from the skin, as well as excessive itching, burning and sensitivity of cracks. They are 
indicated for skin exposed to open air for long periods of time resulting in ulcerations (Sivaraman, 
2001; Skinner, 2001;Vermeulen, 2011).   
 
2.2.2 Hydrogel 
The hydrogel was chosen as the vehicle for the remedies in this study because of its hydration 
properties. Hydrogel is in itself is a form of topical treatment. Hydrogels are three dimensional 
polymer networks that store a large amount of water (Kamata et al., 2015). Due to the significant 
content of water in hydrogel it retains a degree of flexibility comparable to natural tissue (Hoffman, 
2012). Hydrogels have been used for various health care products especially products used for drug 
or substance delivery systems or vehicles (Pal et al., 2009). The absorbency of the hydrogel also 
allows for drugs or substances to be loaded into the gel matrix and then for the drug to be released 
at the site of application. The benefit of hydrogels is that they can thus slowly release the active 
substance to the tissue, as well as preserve a degree of moisture on the skin at the same time (Hoare 
& Kohane, 2008).  
 
3. METHODOLOGY 
 
This was a double blind, control study involving 40 participants. It was advertised at UJ and various 
public schools in the Alberton area as well as Dr Karen Horne’s practice. It took place over a four 
week period and was conducted at the practice of a registered Homoeopath, Dr. K. Horne, in 
Alberton, Johannesburg, as well as the Health Training Centre at the UJ Doornfontein campus. At 
the first consultation prospective participants completed an Information and Consent form that 
included consent of photography of the feet; this was followed by a screening questionnaire to 
establish how they perceived their symptoms, including the severity of their condition. They were 
also questioned on any contributing factors and causes of the condition, as well as any diseases that 
might amplify the symptoms. This then determined if they could participate in the study or not. If 
they fitted the criteria and were included in the study they were further informed about the study.   
 
A physical examination then followed consisting of vital signs as well as an examination of the feet 
to establish the severity and extent of the lesions on the feet.  A six-point Likert scale was 
completed by the participant guided by the researcher to rate dryness, cracking, redness, flaking, 
peeling, bleeding, itching and or tingling as well as crusting or signs of infection from zero (none) 
to five (severe). The participant also rated their pain with a visual analogue scale. Photos of the 
lesions were also taken to visually portray associated grading of the severity of the lesions. Using 
the Digimizer software the extent of the skin lesions was also assessed on the plantar surface to 
determine the size of the lesions.  
 
Follow up consultations took place in the second and fourth week after the initial consultation and 
assessed any reported adverse reactions. A physical assessment was conducted again including vital 
signs, Likert scales and visual analogue scale for pain. Photos of the feet were also taken again 
including a Digimizer evaluation.  
 
3.1 Medication administration  
The remedy and the control hydrogel were identical in appearance and the researcher and the 
participants were both blinded as to what group contained the active medication. The hydrogel was 
supplied to the participants in 300 ml containers for the four week period. The participants were 
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requested to apply 5ml of the hydrogel on the treatment area twice daily for a period of four weeks. 
Participants were supplied with a leaflet informing them how to use the hydrogel and on the 
practice of good feet hygiene. The dispenser was requested at the end of the study to unblind the 
true identity of the groups. 
 
3.2 Reliability and validity measure  
The stock medication as well as the hydrogel was supplied by Fusion Homoeopathics CC, a 
homoeopathic dispensing laboratory. The medication was prepared by an independent 
homoeopharmaceutics dispenser at Fusion Homoeopathics CC. The medicating potency that was 
used to medicate the hydrogel was prepared in accordance with standard good manufacturing 
practice procedures. The containers (40) were filled with hydrogel, and then 20 of the 40 were 
medicated with the remedy. The containers were then marked either A or B randomly so that only 
the dispenser were aware of the identity of the two groups. 
 
A six-point Likert scale was used to evaluate the dryness, cracking, redness, flaking, peeling, 
bleeding, itching, or tingling of the feet. The six-point ordinal scale was arranged as follows: 0, 
none; 1, mild; 2, mild to moderate; 3, moderate; 4, moderate to severe; and 5, severe. Research 
indicates that using a Likert scale beyond the normal five-point scale increases the reliability and 
scale sensitivity (Cummins & Gullone, 2000; Hill, 2015).  
 
A visual analogue scale was used to assess if any pain were experienced with the symptoms. It is 
amongst the most frequently used measures of pain intensity in the scientific and research setting. 
There are several studies that support its validity as a subjective measure of pain intensity (Ferreira-
Valente et al., 2011; Lin, 2015).  
 
Digimizer is a computer software program that is a flexible image investigation program that allows 
careful manual measurements as well as automatic object detection with measurements of object 
features. The surface area involved was measured to determine the extent of the lesions on the 
plantar surface. Digimizer is a very flexible and simple software package, which is very useful for 
the analyses of images (Digimizer Image Analyses Software, 2015). This software is compatible 
with various Windows packages and is based on counting the pixels per unit of length. Digimizer 
thus allows a greater reliability in comparison with manual measurements (Habibi et al., 2013). 
Photos of the feet were taken under the same conditions including same camera, height, lighting and 
position. No other identifiable features of the participant were shown in the photo.    
 
3.3 Data collection and analysis  
The data obtained throughout the study was statistically analysed by means of descriptive statistics 
and the use of essential data assessment including cross tabulation and frequencies. The Shapiro-
Wilk test was used to determine normality. Comparison between the two groups was determined 
using parametric and non-parametric tests. The parametric tests that were performed included the 
paired sample t-test that is used to compare the mean values within the groups as well as the 
independent sample t-test was used to compare between the two groups. There were also made us of 
non-parametric tests and included the Wilcoxon Signed Rank test and Friedman test to determine if 
there were differences within each group overtime as well as the Mann-Whitney test that determines 
if differences between groups occurred (Van Staden, 2015).  
 
4. RESULTS 
 
Two participants of the forty participants recruited did not complete the study, both from Group A. 
As a result, 38 participants completed the study: 18 participants in Group A (unmedicated hydrogel) 
and 20 participants in Group B (medicated hydrogel). The remedy hydrogel and the control 
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hydrogel were identical in appearance and the researcher and the participants were both blinded as 
to which group received the active medication. 
 
4.1 Demographic data analysis 
According to the data obtained descriptive statistics indicated that the two groups were comparable 
with respect to age. The mean ages for the groups were between 41 (Group B) and 43 (Group A). A 
variety of dry skin symptoms starts at the age of 40 as the skin becomes more susceptible to drying, 
with the loss of elasticity, due to a decrease of collagen and elastin production (Lazare, 2012).  
 
The data however established that the majority of participants were of higher age, with 60% of the 
participants above 40 years of age, and 30% above 50 years of age. Epidemiological data suggests 
that dry and cracked feet most commonly occur in older people and is prevalent mostly in ages 
above 65. With the advancing of age, the collagen fibres within the dense fibrous septa of the 
connective tissue containing packed fat cells, increase in number and size and appear more 
fragmented. This leads to the septa becoming more distorted and may rupture, leading to a leakage 
of fat from the cells. The diameter of the vasculature within the foot also decreases with age, 
decreasing the velocity of blood flow and ultimately causing a decrease in nutrition to the skin. 
These anatomical and physiological changes have an effect on the natural moisturisation of the skin 
of the feet and causes excessive symptoms of dry and cracked plantar skin (Menz, 2008). 
 
With respect to division of sex between the groups, they were comparable with both groups 
comprising of a higher percentage females to males. Statistically it is ideal to have similar gender 
distribution, but it is not likely that this variable had any effect on the results observed.   
 
The groups were not inclusive of all race groups but were comparable with regards to race 
distribution. The higher percentage white participants could be explained by the regional 
demographic with majority of the recruitment taking place at a practice and schools in an area with 
the majority of the surrounding population comprising of white residents. The South African census 
done in 2011 reported that 53,2% of the total population in Alberton area consists of white residents 
with only 26,5% black residents, 14,4% coloured residents, and 5,8% other race groups (Statistics 
South Africa, 2011).  
 
4.1.1 Digimizer measurements  
The Digimizer measurements revealed that both groups displayed an improvement for area in the 
right and left foot respectively with a decrease of 1.19% and 5.64% (Group A) and 67.85% and 
68.97% (Group B). Group B however improved significantly more (p < 0.05), compared to Group 
A. The measurements for perimeter, length and width revealed that the mean of the lesions 
measured for Group A increased in the right and left foot respectively with regards to perimeter 
(17.55%; 15.90%), length (15.88%; 12.37%), and width (14.89%; 7.02%) and decreased in Group 
B respectively with regards to perimeter (32.69%; 35.87%), length      (35.35%; 36.50%) and width 
(39.47%; 42.38%). Group A showed a statistically insignificant difference between the 
consultations (p > 0.05), where Group B showed a statistically significant difference (p < 0.05).  
 
4.1.2 Likert scale scores 
The six-point Likert scale scores were assessed, ratings converted to percentages and grouped into 3 
groups namely: none to mild - blue (0: none & 1: mild), mild to moderate - orange (2: mild to 
moderate & 3: moderate) and moderate to severe - red (4: moderate to severe & 5: severe). Cross-
tabulations were then used to assess the distribution of the Likert scale scores obtained from both 
groups at each consultation. The majority of the mean measurements from both groups decreased at 
each consultation. The Likert scale scores were economical since it provided coded data that were 
comparable and could easily be manipulated, the scale were also very flexible and had the ability to 
achieve a summated score (Baker et al., 2011). 
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The Likert scale score cross tabulation demonstrated that participants experienced an improvement 
in their symptoms for dryness – Group A (22.8%), Group B (35.0%), cracking – Group A (12.8%), 
Group B (55.0%), redness – Group A (4.4%), Group B (5.0%), itching – Group A (9.4%), Group B 
(10.0%), tingling – Group A (5.0%), Group B (20.0%) as well as the total Likert scale scores - 
Group A (6.8%), Group B (35.7%), with a marked number of participants rating the attributes in the 
“none to mild” category at the final consultation showing a trend of improvement for these 
symptoms. Participant numbers for flaking and peeling rated as “none to mild” however decreased 
in Group A with an average percentage deterioration for flaking (4.4%) and peeling (8.3%).  In 
contrast Group B increased in the “none to mild” category demonstrating an average percentage 
improvement for flaking (70.0%) and peeling (55.0%). Group A did not show a statistically 
significant improvement over time (p > 0.05) while Group B indicated a statistically significant 
improvement over time (p < 0.05) for dryness, cracking, flaking, peeling and the total Likert scale 
scores. A statistically insignificant result was found in both groups for redness, itching and tingling 
(p > 0.008).  
 
4.1.3 Visual analogue scale 
The visual analogue scale was reliable with regards to ease of use and sensitivity of the scale with 
regards to fluctuations in pain (Waltz et al., 2010). Cross tabulation was conducted for all the 
values. The ratings were converted to percentages and then grouped into 3 groups namely: no pain 
(0), mild to uncomfortable pain (1-5), and intense pain (6-10). 
 
The cross tabulation for the visual analogue scale for pain showed that majority of the participants 
experienced an improvement in their levels of pain in the feet. Participant numbers increased with 
regards to the numbers scored as “no pain” demonstrating an average percentage improvement of 
39.4% (Group A) and 40.0% (Group B). The changes were statistically significant between each 
consultation for both groups.  
 
5. DISCUSSION   
 
A statistical difference between the experimental group (Group A) and control group (Group B) 
showed that the two groups could not be compared with conviction at the start of the study. The 
Digimizer measurements which assessed lesion area, perimeter, length and width for both feet were 
far greater at the beginning in Group B, compared to Group A. These extremes in the values of the 
lesions measured meant that any reduction would signify a far greater improvement of the lesions in 
Group B, when compared to Group A. Improvement was however found in both the treatment and 
the control group for area of the right and the left foot. This was expected as both groups received 
hydrogel that is beneficial for the hydration of the skin. Although the lesion perimeter and width 
measured showed an increase for the treatment group, lesion length measured showed a decrease 
from consultation 2 to consultation 3, questioning the duration of the study and the possible effect 
that a longer application period would have demonstrated.    
 
The Likert scale assessment revealed a trend of improvement for majority of the participants for the 
total Likert scale scores as well as a decrease in dryness, cracking, redness, itching and tingling in 
both groups. The visual analogue scale also revealed that a decrease in pain was experienced by 
majority of the participants. Even though both groups showed a certain degree of improvement in 
majority of the assessments made, Group A however did not show a statistically significant 
improvement over time compared to Group B. This demonstrated that the control group 
outperformed the treatment group.  
 
The results thus disprove the hypothesis that the homoeopathically medicated hydrogel complex is 
more effective than the unmedicated hydrogel with regards to the treatment of the appearance of 
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dry and cracked plantar skin. The possible influences on the results, and reasons as to why Group B 
(control group) outperformed Group A (treatment group) will be discussed below. 
 
5.1.1 Hydrogel versus medicated hydrogel 
It was expected that both groups would display a certain degree of improvement in the symptoms of 
dry and cracked plantar skin, since the hydrogel contains hydration properties. The hydrogel chosen 
as the vehicle for the remedies in this study in itself is a form of topical treatment because of its 
hydration properties and possible effect on the dry and cracked plantar skin. Hydrogels store large 
amounts of water and is exceptional in serving as drug or substance delivery systems or vehicles. 
Studies suggest that the water-based hydrogel vehicle will improve hydration and not further impair 
epidermal barrier function (Pal et al., 2009; Kamata et al., 2015; Vlahovic, 2016).  
 
Alcohol based gels are not extensively used or considered for skin treatment currently because they 
often dry skin out and lead to irritation. Hydrogel however was developed to have high water 
content and was not intended to have alcohol, acetone or significant levels of harsh solvents added. 
The effect of these solvents on the structure and water content of the hydrogel decreases the amount 
of water available for hydration to the skin (Vlahovic, 2016).  
 
The treatment group (Group A) in this study was medicated with a 10% concentration of equal parts 
of each remedy in a 10% vol/vol measurement (thus 6ml of each remedy in 300ml). These remedies 
contained 20% vol/vol ethanol as medicating potency. Since Group A was medicated with remedies 
containing ethanol this could explain the nature of the results found from this group and why Group 
B (unmedicated hydrogel) showed a greater improvement in relation to Group A (medicated 
hydrogel).  
 
5.1.2 Administration of homoeopathic remedy 
It is advised that homoeopathic remedies should be taken orally (swallowing) or sublingually 
(dissolving of medication under tongue), since this is the best route of administration for 
homoeopathic medication. In aphorism 191 to 194 of the Organon of Medicine, Dr Samuel 
Hahnemann states that in his experience medicine taken internally will have an effect with regards 
to local diseases even those of the outermost extremities. If the internal medicine that is prescribed 
for the totality of symptoms is correctly prescribed according to homoeopathic principles, changes 
in symptoms (including skin) will occur without the use of any external remedy. Even though local 
application of a homoeopathic medication could still have a systemic effect, internal administration 
will simultaneously remove, ameliorate or even cure both the local disease and the concomitant 
disease condition (Dudgeon, 2010).  
 
In this study, the hydrogel complex consisting of Graphites naturalis D10, Petroleum D10, Silicea 
terra D10, Sarsaparilla officinalis D10 and Sulphur D10 was only applied topically (administration 
to the skin or mucous membranes). This meant that the homoeopathic complex was only delivered 
locally to the affected area on the plantar skin. This could have reduced the action of the 
homoeopathic remedies as they are intended to have a possible systemic effect upon the body and 
ultimately on the plantar skin.  
 
5.1.3 Photographic analysis and Digimizer measurements 
Dermatological photography is widely used in a variety of settings, especially for documentation 
and to establish the progression of a condition or disease in different stages. The choice of camera 
usually depends on the purpose of the picture, and the need for large scale high resolution pictures 
is limited and not part of routine clinical use.  The camera used in this study adhered to the ability 
of taking overview pictures as well as close ups, it was able to deal with low contrast situations with 
the help of an auto-focus system, and had a sufficient integrated flash (Alam et al., 1999; Hamblin 
et al., 2016).         
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It was however difficult to obtain the precise consistency of the photographs at each consultation. 
At times there was a variation in the positioning of the feet and caused a problem with regards to 
the exact positioning. The camera used in this study had automated algorithms for standard 
situations and very limited possibilities to influence the picture (Hamblin et al., 2016). In the 
clinical pictures taken in this study, every participant was different and could thus not create a 
standard situation. Changing of settings is also a time consuming proses and requires a lot of 
expertise.    
 
Even though the same standardised lighting was used at each consultation, the variations in the 
curvatures of the plantar skin, different proportions with regards to feet size, and surrounding 
lighting changed by weather conditions, even photos taken of a single participant’s feet differed 
slightly from each other at each consultation.  Lighting from a different angle or any shift in the 
automatic white balance can make the comparison of pictures very difficult (Alam et al., 1999; 
Hamblin et al., 2016).  
 
There were also some problems with positioning of the scale to obtain the proportion of the 
representation of the size of the actual feet and could have caused some distortion on the photo. 
This could have resulted in measurements either being larger or smaller than they actually were. 
The measurements were made using the Digimizer program. The program allows an uploaded photo 
to be measured, but the measurements are still made by hand using a cursor operated by a mouse 
(Digimizer Image Analyses Software, 2015). This allows for subjective interpretation of where 
lesions start and end, also causing differences in lesion size measures.  These factors may have 
changed the representation and measurements of the actual lesions on the plantar skin and thus 
could prevent a true observation of the progress of the changes on the plantar skin.  
 
5.1.4 Subjective scale measures versus probable objective measures 
A vast number of subjective measures are used to assess dermatological cases (Maibach & Gorouhi, 
2011). These measures included the Likert scale assessment and visual analogue scale (VAS) for 
pain used in this study, where the specific attributes scored were assessed by visual examination of 
the plantar skin, based on the opinion of the participant, guided by the researcher. The results 
obtained from this study for the Likert scale scores as well as the VAS scores showed that the 
majority of the participants experienced an improvement in their symptoms of dry and cracked 
plantar skin. The data from these scores could easily have been skewed with regards to 
interpretation of the single scores on the Likert scale because of the summation of information and 
the fact that the score can easily hide information about the variation of the patterns in response to 
the multi-dimensions of the scale (Flynn et al., 2004; Monette et al., 2014).  
 
Although the scales were reproducible and reliable, and guidance was provided by the researcher, it 
was still predominantly based on the participants own interpretation and judgement of the attributes 
assessed in terms of dryness, cracking, redness, flaking, peeling, bleeding, itching, tingling and pain 
of the feet. The data obtained from these scales is thus based on the participant’s perception of the 
symptoms of dry and cracked plantar skin. Consequently, there may have been inaccuracy between 
the scores rated from consultation to consultation, especially pertaining to particularly subjective 
attributes scored by the participant for instance itching, tingling or pain of the feet. The Likert scales 
and the VAS however did provide the participants with a variety of selections rather than the 
limitation found in other scales and were valuable for the assessment of the attributes in such a way 
that it ranged along a continuum rather than just being present or not. The ordinal level of the Likert 
scale also permitted for more powerful statistical analysis to be conducted than usually done for 
nominal-level data (Monette et al., 2014).  
 
Even though the lesions in this study were also assessed objectively by means of the Digimizer 
measurements acquired from photography, the lesions were still interpreted and measured by the 
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researcher and added to a certain degree of subjectivity to the data as discussed. Future studies will 
thus require more objective measures that could be applied together with these subjective 
parameters like the Likert scale scores to provide more validity.  
 
5.1.5 Aggravating factors 
The management of the symptoms of dry and cracked plantar skin is not only dependent on the 
application of topical treatment, but involves a multitude of factors that will contribute to the 
healing process taking place. Some of these factors that were not assessed during the study include 
healthy foot wear, weight, foot abnormalities as well as the usage of stimulants.  
 
Foot wear may aggravate the symptoms of dry and cracked planar skin. Differences occurred 
among participants with regards to preference of foot wear. Some people walked bare foot or with 
open-backed shoes like sandals, some wore heavy maintenance shoes including safety shoes or 
spend long hours in sport shoes. Some participants, due the nature of their work, exposed their feet 
to extreme rubbing and chafing as well as excessive sweating that may have caused an increase in 
the symptoms (Rose & Martorana, 2011).  
 
Participants that were overweight or slightly overweight had aggravated symptoms because of 
excessive pressure causing disproportionate stretching of the skin and ultimately cracks and fissures 
to appear. Some participants also had problems with the mechanics of the foot with regards to 
abnormally shaped feet from being genetically malformed or after trauma or surgery. This caused 
irregular walking interfering with gait and stance and ultimately variations in pressure points on the 
plantar aspect, creating excessive symptoms (Sharad, 2014).  
 
Stimulants like alcohol and tobacco have a direct effect on the skin and both these stimulants cause 
the plantar skin to dry out. The numbers of cigarettes smoked as well as the amount of alcohol 
consumed can thus contribute to the symptoms of dry and cracked feet and should strongly be 
discouraged (Engler & Gilbert, 2010; Callen et al., 2016) 
 
5.2 Limitations of the study  
 
 Duration of the study 
Various epidermal studies and clinical trials that have been conducted, including those for atopic 
dermatitis, eczema, pruritus and xerosis, recommended longer application periods for skin products 
to see the long term effects of the product, since most of these conditions require intensive skin 
healing (Lebwohl et al., 2014). The length of this study was not sufficient enough.  A longer period 
of time would possibly display different results, especially in the treatment group, since the 
medication only started to have noticeable effect on the dry and cracked plantar skin after the third 
to the fourth week of using the homoeopathic complex.   
 
 Compliance  
Compliance of patients with regards the correct usage and administration of the medication seems 
to be a major clinical issue in the health industry as well as pertaining to clinical trials. If there is 
non-compliance, it has a major effect on the outcome of the treatment and has direct clinical 
consequences. Studies have shown that nearly all the patients who did not comply with usage of the 
medication, eventually discontinued treatment and consequently did not benefit from the treatment 
effects at all (Jin et al., 2008).  
 
The compliance of the participants in this study could not be monitored since the hydrogel was 
taken home by participants to be used as specified. There was no means of determining if 
participants were applying the hydrogel diligently every morning and evening (5ml) and this for the 
entire duration of the study. They also had to make sure the feet were dry and clean before applying 
10 
 
the hydrogel. Hydrogel also needed to fully penetrate the skin before putting on socks and shoes. 
The feet may not have been washed immediately before or after application of the product. No other 
ointment, cream or powder should have been used during the 4 weeks of applying the hydrogel.   
 
 Sample size 
Large sample populations tend to achieve better statistical significance, with greater value added to 
the field of study, and a greater representation of the general population (DeShea & Toothaker, 
2015). The study sample included 40 participants, with 2 participants not finishing the 4 week 
course of the study. This is considered to be a small sample size and as a result had a large impact 
on the statistical results obtained.  
 
6. CONCLUSION  
 
The findings consequently demonstrated that the medicated hydrogel in the treatment group (Group 
A) as well as the unmedicated hydrogel in the control group (Group B) contributed to improvement 
in the symptoms of dry and cracked plantar skin, possibly demonstrating that hydrogel as a vehicle 
may contribute to the hydration of skin. The control consisting of unmedicated hydrogel, however, 
statistically outperformed the treatment group in all parameters of the lesions measured. This could 
possibly be explained by the nature of how the hydrogel was medicated, the local administration of 
the remedy as well as factors influencing photography and the Digimizer measurements. It was also 
apparent that in the treatment of dry and cracked plantar skin all aspects of a particular participant 
need to be considered and cannot only consider the application of a topical application. These 
aspects include: the individual’s particular symptoms and how they present; lifestyle including diet 
and habits; as well as personal factors that will aggravate or ameliorate the symptoms with regards 
to foot wear, occupation or abnormalities with regards to foot mechanics. 
 
It is evident that hydrogel acts as an effective base for the effective hydration and thus 
improvement of symptoms of dry, cracked plantar skin. The overall results do not support the 
hypothesis that a homoeopathic hydrogel complex consisting of Graphites naturalis D10, 
Petroleum D10, Silicea terra D10, Sarsaparilla officinalis D10 and Sulphur D10 would assist in 
treating the appearance of dry and cracked plantar skin and thus not demonstrably more efficacious 
than unmedicated hydrogel. However, due to the various factors including the effect of ethanol 
content, homoeopathic treatment philosophy and associated with the administration of the 
medicated complex, further research is warranted over a longer period of time to account for these 
factors.  
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